Hypoxia induces nitric oxide production in mouse microglia via p38 mitogen-activated protein kinase pathway.
In vitro exposure of microglial cells to hypoxia induces cellular activation. Also, in vivo studies of glial activation following ischemic hypoxia have shown that neuronal cell death is followed by microglial activation. Thus, it is likely that toxic inflammatory mediators produced by activated microglial cells under hypoxic conditions may exacerbate neuronal injury following cerebral ischemia. Nitric oxide (NO), which is known to be produced by activated microglia, may participate in this process. In the current work, we sought to determine whether and how the production of NO and the expression of inducible NO synthase (iNOS) are triggered by hypoxia in microglial cells. Exposure of established microglial cell lines as well as primary mouse microglial cultures to mild hypoxia (8 h) followed by reoxygenation (24 h) induced the production of NO and TNFalpha, indicating that hypoxia could lead to the inflammatory activation of microglia. Hypoxic induction of NO was accompanied by iNOS induction. Moreover, hypoxia induced the activation of p38 MAPK, but not ERK or JNK/SAPK, in BV-2 mouse microglial cells. SB203580, a specific inhibitor of p38 MAPK, blocked the hypoxic induction of NO and iNOS. Taken together, our results indicated that hypoxia could induce inflammatory activation of microglia, and the hypoxic induction of NO production in microglia is mediated through p38 MAPK pathway. Thus, during cerebral ischemia, hypoxia may not only directly damage neurons, but may also promote neuronal injury indirectly via microglial activation.